H ispanics/Latinos, now the largest minority group in the United States, have a higher proportion of poorly controlled blood pressure (BP) 1 and a greater burden of stroke than non-Hispanic whites.
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whites in a biethnic community. Cluster randomization on the parish level allowed us to encourage social and environmental change in the parishes and decreased the risk of contamination of controls by intervention subjects. We report here the main results of this National Institutes of Health-funded trial.
Methods

Overview
SHARE was a National Institutes of Health-funded, peer-reviewed, cluster-randomized, church-based primary prevention trial that targeted key behavioral stroke risk factors. Details about the design of SHARE have been previously published, 9 and additional details are found in the online-only Data Supplement. Briefly, friend or family member pairs were enrolled (2011-2012) from 10 Catholic parishes within the Diocese of Corpus Christi, Texas, that were randomized to either the intervention or control group. This community consists mainly of non-Hispanic whites and Hispanics/Latinos. The Hispanics/ Latinos, almost all of whom (96%) are US citizens, are predominantly Mexican American and are for the most part nonimmigrant. 10 The intervention group received a 1-year multicomponent intervention at the individual level, including culturally sensitive self-help materials (healthy eating guide, physical activity guide with pedometer, motivational short film, and photo novella about BP control), ≤5 motivational interviewing calls, 2 tailored newsletters, and an ≈2-hour workshop designed to teach pairs to provide each other with 
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October 2015 autonomy supportive counseling. 9 Materials included relevant biblical quotations and prayers to provide religious relevance and motivation. Motivational interviewing calls were conducted by personnel trained in motivational interviewing and the SHARE intervention. 9 On the cluster level, environmental and social changes at parishes were also promoted through encouragement of availability of low-sodium foods and fruits and vegetables at parish functions and programs to encourage healthy cooking and physical activity. The control subjects received skin cancer awareness materials or sunblock at 3 and 9 months to maintain contact every 3 months, including assessments. They also received holiday cards. The project was approved by the University of Michigan Institutional Review Board. Written informed consent was obtained from each individual subject. The trial was registered on clinicaltrials.gov (NCT01378780).
Eligibility
Subjects were eligible if they were Hispanic/Latinos or non-Hispanic white parishioners of a participating parish, were aged ≥18 years, spoke English or Spanish, were permanent residents of the Corpus Christi area, and were able to identify a partner with whom to enroll (this was relaxed toward the end of the study where the study team helped facilitate pairs on a few occasions). Known pregnancy was exclusionary.
Assessments
Home visits, conducted in English or Spanish, with computer-assisted interviews, were used to obtain baseline and 12-month followup data. Six-month outcomes were assessed typically by phone. At all 3 time points, assessments included (1) the Block 2005 Food Frequency Questionnaire, a widely used questionnaire that has been validated in Hispanics/Latinos and non-Hispanic whites, [11] [12] [13] modified for a 6-month reference period and to include foods often eaten by Hispanic/Latino populations, and (2) the modified Stanford 7-day Physical Activity Recall Instrument, which assesses vigorous and moderate activity levels from work and leisure-time activities 14 and has been validated against biological measures and used in Hispanics/ Latinos and non-Hispanic whites. 15, 16 At baseline and 12 months, the following assessments were also made in both groups: (1) BP (the average of the last 2 of 3 measures) using an automated device (OMRON-HEM-780) and usual techniques, 17 (2) fasting blood draw for a lipid panel, glucose, and glycosylated hemoglobin, (3) height and weight, (4) waist circumference, and (5) BP medication adherence question ("How often in a typical week have you missed a prescribed dose of your BP medicine or medicines?" assessed with a 5-point response scale ranging from "never" to "very often"), 18 and (6) Self-Determination Theory measures were assessed as exploratory outcomes and for tailoring purposes and included modified versions of the Health-Care Climate Questionnaire 19 (modified to refer to support from an "important other"), Perceived Competence Scale, 19 and Treatment Self-Regulation Questionnaire (modified to refer to the 3 specific primary outcome measures) 19 and a relatedness questionnaire. 20 At baseline, the Marlowe-Crowne Social Desirability scale, a 10-item tool to assess for social desirability response bias, was also administered. 21 As a persistence test of the primary outcomes, the Block and Stanford questionnaires were also administered by phone to only the intervention group at 18 months.
Outcomes
Three prespecified coprimary outcomes were dietary sodium, dietary fruit and vegetable intake, and moderate or greater physical activity. The intervention was determined a priori to be deemed successful (primary end point) if at least one of these outcomes was significant at a level of 0.05/3 to correct for multiple testing. The secondary outcome was systolic BP. Biological exploratory outcomes were diastolic BP, low-density lipoprotein, high-density lipoprotein, triglycerides, glucose, glycosylated hemoglobin, body mass index; behavioral exploratory outcomes were total dietary fat, saturated fat, BP medication adherence, and measures of the theory-related intermediate outcomes: the Treatment Self-Regulation Questionnaire, Perceived Competence Scale, and Health-Care Climate Questionnaire. 
Statistical Analysis
Details are found in the online-only Data Supplement. We calculated that 5 churches in each group with an average of 40 pairs each (ie, 800 subjects total) would need to be randomized to detect the projected differences in change in at least one of the primary outcomes.
Repeated measures models for longitudinal data 22 were used to assess treatment differences in change from baseline for all outcomes by testing a time by treatment interaction term in a model that included ≤3 observed measures per participant (baseline, 6 month, and 12 month). This approach enabled us to conduct an intentionto-treat analysis where all observed data were incorporated in the model fitting under the assumption that missing data from subjects who dropped out were missing at random. Specifically, the approach compared the average of the difference between baseline and 6-and 12-month follow-up data when both were available and the difference between baseline and 6-or 12-month follow-up when only one follow-up measure was available. Those few with only baseline data were also included in the models using maximum likelihood estimates. 22, 23 Adjusted analyses were also performed accounting for age, sex, ethnicity, education, and, for the behavioral outcomes, social desirability to response bias (Marlowe-Crowne Social Desirability scale) given that subjects were not blind to treatment condition and because these factors may explain variance in the outcomes and thus increase power. Standard procedures were used to eliminate dietary records that appeared invalid 24 and to eliminate outliers for individual measures. Finally, to examine persistence of behavior changes, we incorporated data from the 18-month visit among the treatment group and used data from all visits in both treatment groups within multilevel models to estimate the average of each outcome by treatment group for each visit. SAS version 9.3 was used for all data analyses.
Results
Of the 801 people consented, 760 (95%) were randomized and underwent a baseline assessment. Of these, 653 (86%) completed at least one outcome assessment; 28 (3.7%) completed only the 6-month assessment, 196 (25.8%) completed only the 12-month visit, and 428 (56.3%) completed both the 6-and 12-month assessments. Overall, those who did not complete either the 6-or the 12-month assessments were similar to the completers but tended to be a little younger (see Table I in the online-only Data Supplement). The Consolidated Standards of Reporting Trials (CONSORT) flow diagram is given in Figure 1 .
Baseline characteristics of the intervention and control group are presented in Table 1 ; no differences by treatment group were found (P>0.05 for all). Median age was 53 years (interquartile range: 44, 64). The majority of subjects were female (64%) and, by self-report, Hispanic/Latino (84%). Partners were most commonly spouses (56%) followed by a friend (19%), a blood relative (18%), or a study-provided partner (6%).
For the primary outcomes, change from baseline to followup was greater for fruit and vegetable intake (0.25 cups per day [95% confidence interval (CI): 0.08, 0.42], P=0.002) and sodium intake (−123 mg/d (95% CI: −195, −52), P=0.04) in the intervention than in the control group. No treatment effect was identified for moderate-or greater-intensity physical activity (27 metabolic equivalent-minutes per week [95% CI: −526, 471]; Table 2 ). In the intervention group, the intake of fruits and vegetables and sodium at 18 months was similar to that in the 12-month data (Figure 2 ), in support of persistence of a treatment effect.
No treatment effect was identified for the secondary outcome-systolic BP (Table 2) . Of the biological exploratory outcomes, total dietary fat and saturated fat decreased in the treatment group more than in the control group (Table II in the online-only Data Supplement). These results were borderline significant in unadjusted analysis and significant (P<0.05) after adjustment for age, sex, education, and social desirability. No treatment effect was found related to weight, waist circumference, glucose, HbA1C, or lipid panel results (Tables 
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II and III in the online-only Data Supplement). Similarly, no treatment effect was found with respect to medication adherence in those taking BP medications at baseline (Table III in the online-only Data Supplement). Intra-cluster correlations for the primary outcomes are reported in Table IV in the online-only Data Supplement. Within church and pair, intracluster correlations were <0.05. Although the vast majority of the self-determination theory-related exploratory outcomes had more favorable changes supportive of behavior change among the treatment group, only the changes in perceived competence to eat more fruits and vegetables (change from baseline 0.21 [95% CI: 0.05, 0.37] on a 7-point scale, P=0.01) and lack of motivation for dietary change (−0.29 [95% CI: −0.52, −0.05] on a 7-point scale, P=0.02; amotivation subscale of the Treatment SelfRegulation Questionnaire) were statistically significant. Table 3 presents information about the use of the intervention components by the intervention subjects. Most subjects completed at least one motivational interviewing call (74%) and, based on self-report, read one or both newsletters (63%), used the healthy eating guide (80%), and used the exercise guide (55%). Among the intervention participants, adjusted for age, sex, social desirability, ethnicity, and education, there was no association between the participants recalling that their parish had an activity supportive of a healthy diet or exercise and the 3 primary outcomes.
Discussion
This large cluster-randomized trial showed that this multicomponent behavioral intervention was effective in increasing fruit and vegetable intake among Hispanic/Latino and nonHispanic white Catholic parishioners. The trial successfully reached its primary end point. The intervention also seemed to lower sodium intake (P=0.04), despite missing its statistical threshold. Despite the positive effect on fruit and vegetable intake, inspection of the differences by group through time suggests little increase in the intervention group and a decline in the control group. Thus, some of the effects may have been staving off a decline in fruit and vegetable intake. In support of a true intervention effect is the increase in perceived competence to eat fruits and vegetables and increased motivation for eating a healthy diet-intermediate outcome measures. Although the estimated magnitude of the difference in fruit and vegetable intake was modest, observing a treatment difference is promising and is in keeping with modest effects seen in other church-based interventions based on self-determination theory. 6, 7 Similarly, the magnitude of sodium reduction although small was also encouraging. Although the importance of a lower sodium diet has come into question, the most recent evidence continues to support the benefits of a lower sodium diet on stroke risk factors. 25, 26 Furthermore, although the primary benefits were identified at the conclusion of the intervention, persistence testing suggested that the improvements in both dietary measures likely lasted at least another 6 months. This, in conjunction with evidence of change in the self-determination theory constructs (perceived competence and motivation) known to impact healthy behavioral choices, is encouraging for long-term benefits of this intervention.
The intervention showed no effect on the third coprimary outcome-physical activity. However, physical activity among the subjects of this trial at baseline was much higher than would have been expected based on national data, 27 raising the possibility of a ceiling effect.
The most clinically significant biological marker of stroke risk, BP, was not affected by the intervention, although we lacked power to detect this association; hence, systolic and diastolic BPs were secondary and exploratory outcomes. Furthermore, baseline BPs were relatively low, and our intervention was only moderate in intensity, particularly for BP. However, 4 MI sessions in a year that targeted medication adherence have been shown to reduce systolic BP among hypertensive African Americans 28 and 5 calls targeting lifestyle change have also been shown to reduce BP in treated hypertensive patients. 29 To our knowledge, this trial represents the first churchbased behavioral intervention efficacy trial to target multiple stroke risk behaviors in Hispanics/Latinos, a growing and aging minority group. Although the intervention was sensitive to Hispanic/Latino culture, it was also designed to be sensitive to non-Hispanic whites to improve the generalizability of the intervention and ability to disseminate the program within churches more broadly.
Limitations to this study exist. The primary outcomes were self-reported measures and, thus, subject to measurement error and response bias, given the inability to mask the intervention. We did, however, account for social desirability response bias with the use of the Marlowe-Crowne scale. 21, 30 Outcomes assessors were also not masked. We also used a food frequency questionnaire rather than a 24-hour dietary recall or urinary sodium measures because of greater feasibility of the food frequency questionnaires, especially given our large sample. We did not validate the dietary or physical activity measures against biological measures in this population, although they have been previously validated. 15, 31, 32 Although seasonal variability in dietary and physical activity habits can influence behaviors, our 1-year time frame should have mitigated against this. Overall, engagement in the intervention by subjects was less than anticipated. Although motivational interviewing has been shown to be effective, 33, 34 we found reaching subjects by phone to be challenging. Many subjects did not participate in the 6-month assessment, although most (82%) completed the 12-month assessment.
Conclusions
This rigorously developed and tested behavioral intervention intended to reduce stroke risk factors showed that a Catholic Church-based intervention can successfully recruit Hispanics/ Latinos and can improve health behaviors in a predominantly Hispanic/Latino population. Stroke-related health promotion interventions that target Hispanics/Latinos are needed. Given the complexity of the intervention and modest effect sizes, suggesting that this particular intervention may not be reasonable to disseminate, additional research is needed to identify behavioral interventions that are potent yet practical to implement widely.
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SUPPLEMENTAL MATERIAL
Supplemental Methods
Assessments The Block Food Frequency Questionnaire included pictures of portion sizes (1/4, 1/2, 1, 2 cups of food visualized on plates and bowls) to help facilitate and standardize subject responses.
Intervention Development
The intervention was designed based on Self-Determination Theory, which holds that behavior change is more likely to occur when three basic needs are met: autonomy, competence, and relatedness. Further, behavior change decisions driven by autonomous motivation (e.g., that support volition and are linked to personal meaning) are more enduring than those driven by controlled motivation (e.g., pressure from external others, guilt, shame, or extrinsic rewards).
1, 2 All intervention components in SHARE were designed to meet these three basic needs and support autonomous motivation. Subjects were enrolled in friend or family member pairs to capitalize on the natural support inherent to these relationships (relatedness). Each member of the pair participated in the study individually, and was also expected to provide support to his/her partner. A Community Advisory Board of Priests and other Catholic leaders within the community provided guidance on intervention material development to assure cultural, local, and religious relevance and appropriateness. Motivational interviewing, which is based on principles of SDT, was used to further enhance autonomous motivation. 3, 4 More details about the development of the intervention are found in a previously published methods paper. 5 Recruitment Recruitment was staggered across churches with the first participant consented on 5/31/11 and the last on 11/28/12. Subjects were recruited by local study team personnel. The project was advertised through church bulletins, announcements from the pulpit, and through parish liaisons, lay leaders from the church who were paid to facilitate recruitment. Health fairs were conducted to initiate each parish's involvement.
Intervention
Motivational interviewing (MI) topics included discussing BP with the subjects' physician, BP medication adherence, eating more fruits and vegetables and less sodium, and increasing physical activity. Although the optimal "dose" of MI is unknown, most studies have used from 1-6 MI sessions; 6 while participants describe a preference for contact 3-4 times per year. 7 Tailored newsletter topics included BP medication adherence, diet, physical activity, and encouragement to provide autonomy support to the SHARE partner. 5 Environmental and social change within the parishes were also promoted through program Parish Health Committees. These committees were asked to assure that low sodium and fruits and vegetables were available at parish functions that included food, and to organize group activities related to cooking or physical activity that promote the SHARE goals. Four of the five intervention churches established such a committee, and two of these committees were quite active, implementing multiple programs through the year.
Sample size calculations and randomization We calculated that 5 churches in each group with an average of 40 pairs each (i.e. 800 subjects total) would need to be randomized to detect the projected differences in change in at least one of the primary outcomes (548mg 8 in sodium intake, 1.5 cups 9 of fruits and vegetable consumption, and 0.86kcal/kg/day 10 of moderate or vigorous exercise) with a fixed significance level of 0.05/3, power of 80% (for physical activity and >80% for the other two outcome), and accounting for 20% dropout, after assessing a range of plausible ICCs 11 (0.001, 0.005, 0.01). To place daily cups of fruits and vegetables into context, the typical women over 50 is recommended to eat 4 total cups of fruits and vegetables. 12, 13 Parishes were randomized in a two-step process by the study statistician using the "sample()" function in R (http://www.R-project.org). Of the 36 parishes in the Corpus Christi area, 10 were randomly selected to participate, and those participating were then randomized to treatment assignment. Stratified randomization was used (4 strata based on size (number of families registered) and income of the parish neighborhood). Parishes were offered participation by local study team personnel. Analysis Dietary data were cleaned according to available guidelines.
14 Briefly, entire dietary records at a given visit were excluded if the estimated calories were outside the range 600-3500 for women or 800-4200 for men. From the remaining records, log transformed values for a given nutrient (distributions were skewed) that were above the third quartile plus 1.5 the interquartile range (IQR), or below the first quartile minus 1.5 IQR, were considered invalid and set to missing. Physical activity reports at a given visit were considered invalid and set to missing if the person reported values outside the 13230-46620 range of METs of total activity (this range excludes values more extreme than the following: 7 days of sleeping 9 hours each night and light activity for the remaining 15 hours per day; 7 days of sleeping 6 hours each night, an 8-hour job entailing heavy labor every day of the week, followed by 4 hours of housework (unlikely)). Bivariate scatterplots among related variables (e.g., BMI change and waist circumference change) were used to conduct additional data cleaning and identify implausible values. Values above (below) the top (and bottom) 1% of the distribution of change from baseline for all outcomes were identified and excluded from primary analyses to minimize their impact on estimation of variance components (e.g., artificially deflate ICC due to higher residual variance induced by potential outliers).
Differences in participant characteristics and dropout by treatment group were assessed, while accounting for clustering of participants within pairs and parishes using multilevel regression as appropriate (see Supplemental Table I ). The time variable was coded as 0 for the baseline visit and 1 for either the 6 or 12 month visit. Hence, the interaction term yielded an estimate of the average of two measures of change: 6 month vs. baseline and 12 month vs baseline. Since the main effect of treatment captured the differences between groups at baseline, and these can be assumed to be zero in randomized trials, the main effect of treatment was excluded from the model. Further, it is well known that excluding the main effect of treatment from the model gives the same results as the classic analysis of covariance when there is no dropout. 15 Estimates of differences in change from baseline associated with treatment assignment were obtained using mixed effects models to account for clustering of observations within individual, individuals within pairs and pairs within churches. In these models, all available measures (up to three per participant) were considered as the dependent variable, as previously described. 5 First, the correlation structure among repeated observations was selected using AIC criteria. 15 The correlation structures considered included ten different combinations of random intercepts or random intercept and slopes at the three levels (participant, pair, church). When intercepts and slopes were both specified, the random effects could have an unrestricted correlation structure or a variance components structure. If the higher level of the hierarchy (e.g., church) had a more complex structure (e.g., correlated intercept and slope), then all lower levels also had that structure. This assumes that if a complex structure is needed at the highest level, then it would most likely also be needed at the lower levels.
Next, given the chosen covariance structure, the treatment difference in pre-post change was estimated by fitting a model that included a time indicator variable, which denotes if a given observation was taken at baseline (zero) or at either the 6 or 12 month visits (one), and the interaction between an intervention indicator variable (treatment=0 for control and 1 for intervention) and the time indicator. This approach to coding the time indicator effectively compares the average of the difference between 6 and 12 month visits and the baseline measure. Adjustment of the change since baseline by the baseline value was achieved by excluding the treatment indicator from the model. 15 In the estimated model (time and time*treatment), the coefficient of the time indicator is interpreted as the estimated change from baseline for controls; the interaction coefficient is the treatment difference in the change from baseline comparing intervention to control groups; and the sum of the coefficients is the estimated change from baseline for the intervention group. The Kenward-Roger method for calculating degrees of freedom of the test statistics was used.
Valid p-values for all dietary outcomes were obtained from models using log-transformed outcomes, given residual diagnostics indicated deviations from normality; however, changes from baseline are reported in natural units to aid interpretation. Similarly, the estimates of absolute change in physical activity are reported even though modeling approaches that better account for the highly skewed distribution of physical activity were also examined and did not yield substantively different results. Moderate to vigorous physical activity exhibited a zero inflated log-normal distribution with 8.6% of participants reporting no moderate or more intense activity. Two-stage models first testing initiation/cessation of moderate or higher activity and then testing percent changes in the level of activity among those reporting activity were estimated.
For descriptive purposes and to aid in future trials designed using participant pairs, the within-church, withinpair, and within-participant intra-cluster correlations (ICCs) for the measures of change from baseline were calculated using multilevel models where the dependent variables were the computed differences from baseline. 
Supplemental
